The natural history of allergic rhinitis (AR) is commonly characterized by worsening of symptom severity, frequent comorbidity with asthma, and polysensitization to aeroallergens. The polysensitization phenomenon starts in early childhood. AR classification has been recently revised, and some studies investigated the new types: intermittent (JAR) and persistent (PER) AR. However, no study has been carried out on children regarding this issue. This preliminary study was performed on a large cohort of children with allergic rhinitis to evaluate the type and severity of rhinitis and its possible association with asthma, including.severity grade. One hundred and thirty-nine children (86 males, 53 females, mean age 11.8 years, range 3.5-17.7 years) with allergic rhinitis were prospectively and consecutively evaluated. Seventy-one children had rhinitis alone and 68 had rhinitis associated with asthma. Forty children had JAR, 30 of whom with moderate-severe grade. Ninety-nine children had PER, 65 of whom had moderate-severe grade. The severity of AR was not associated with asthma presence (Fisher X 2 = 0.5765; Prob.=0.9018). Regarding asthma severity, 30 children had the intermittent form, whereas 38 had the persistent form: 15 mild, 22 moderate, and 1 severe. This study provides the first evidence concerning the ARJA classification in children, partially confirming findings obtained in adulthood.
Allergic rhinitis (AR) is very frequent as it affects up to 40% of children and its prevalence is still increasing (1-2). Its high prevalence causes substantial social and economic costs, such as school performance and absences, including parents' work absence, daily activities and games, and quality of sleep are significantly affected by AR (3) . AR classification has been recently revised by the Allergic Rhinitis and its Impact on Asthma (ARIA) group (1). This classification includes a measurement of the frequency and duration of the symptoms. Thus, intermittent AR (IAR) is defined as experiencing symptoms for <4 days/week or <4 consecutive weeks. Persistent AR (PER) is termed as symptoms occurring for >4 days/week and >4 consecutive weeks. Additionally, a severity scale of mild to moderate-severe was included in the revised classification. This new classification has been the object of some studies conducted on adult patients, that compared it with the old one that is based on the period around the year of symptom occurrence, such as seasonal or perennial (SAR and PAR).
Demoly et al. assessed the characteristics of patients presenting with AR during the spring season (SAR) and patients presenting during the fall-winter season (PAR) (4) . Their results show that SAR was not synonymous of IAR, as well as PAR not being equivalent to PER. More recently, Bauchau and Durham performed a similar study in a wider population (5) . They concluded that the classic types of SAR/PAR cannot be used interchangeably with the new classification of IAR/PER, as they do not represent the same status of disease. In addition, they stated that PER constitutes a distinct disease.
Moreover, it is well known that AR is frequently associated with asthma, as shown by several studies (6~7). Asthma is classified on the basis of severity and duration of symptoms, such as intermittent or persistent, that may include mild, moderate or severe type (8) . In addition, AR is characterized by the phenomenon of polysensitization, i.e. allergic children tend to become sensitized to more allergens over time, and polysensitization starts very early in childhood (9) . However, ARIA classification has been extensively used in adulthood, but there has been no study conducted in childhood. Therefore, this preliminary study was performed on a cohort of Italian children with allergic rhinitis to evaluate the type and severity of rhinitis, the possible association with asthma, including its severity grade, and association with sensitizations.
MATERIALS AND METHODS

Study Design
The study was conducted in 9 Allergy Centers homogeneously distributed in Italy. It was designed to include samples as representative of the general population and to have the ability to identify the new diagnosed cases. The study was approved by the Review Board of each participating center and informed consent was obtained from each patient. The study started during the fall of 2005.
Subjects
139 children (86 males, 53 females, mean age 11.8 years, range 3.5-17.7 years) with allergic rhinitis were prospectively and consecutively evaluated. A detailed clinical history was taken and a complete physical examination was performed. The patients were included in the study on the basis of a clinical history of allergic rhinitis and presence of nasal symptoms according to validated criteria (I).
The diagnosis of intermittent or persistent allergic rhinitis was made on the basis of a history of nasal symptoms and positive skin prick test according with validated criteria (2) .
Skin prick test were performed as stated by the European Academy of Allergy and Clinical Immunology (l0). The panel consisted of: house dust mites (Dermatophagoides farinae and pteronyssinus), cat, dog, grasses mix, Compositae mix, Parietaria officinalis, birch, hazel, olive tree, Alternaria tenuis, Cladosporium, Aspergilli mix (Stallergenes, Milan, Italy).
The diagnosis of asthma and the severity evaluation were made according to GINA (Global Initiative for Asthma) criteria (9) .
Statistical Analysis
Continuous and/or discrete parameters are reported as mean, SD, third quartile, and frequency. Categorical parameters are reported in contingency tables. Homogeneity of data was evaluated by X 2 Fisher test. The significance of the values concerning the relationship coefficient was calculated by t test of Student. The a value concerning the statistical significance was considered equal to 0.05.
Statistical analysis was performed by statistical package BMDP Dynamic produced by BMDP Statistical software, Inc. The severity of AR was not associated with asthma presence (Fisher X 2 = 0.5765;Prob.=0.90l8).
The number of sensitizations is reported in Fig.  1 : only 22 children were monosensitized, whereas 117 were polysensitized, most of them with 2 or 3 sensitizations, the sensitization number was progressively decreasing. There was no association between the number of sensitization and presence of asthma in children with :s 5 sensitizations, whereas 9 out of 14 children with :::: 6 sensitizations had asthma. However, globally considering mono-and polysensitized children, there was no association with asthma (Fisher X 2 = 0.2608 Pro b . = 0 . 609 6 after Yates correction) as reported in Fig. 2 . Also considering mono-or polysensitization, there was no significant association with type and severity of rhinitis nor of asthma, as reported in Table II . Specific allergen sensitizations are reported in Fig. 3 : the most frequent allergen is Graminacee, followed by Dermatophagoides, cat, and different trees and weeds.
DISCUSSION
In this study, we addressed several questions on the new ARIA class ification of AR and the relationships with asthma co-morbidity and sensitizations.
Firstly, most children with AR (7 1%) have the PER form and the most frequent severity grade is moderate-severe (76%) . This finding is relevant as it constitutes the first evidence in children and appears to be differe nt in comparison with previous studies conducted in the general adult popu lation: in Bauchau's study the percentage of patients with PER was 28% . This contrasting finding may be parti ally explained by the relevant sensitization to mite s in childhood (8) (9) .
Secondly, about the half of children with AR have also asthma. Thus, asthma represents an important co-morbidity for AR. This finding confirms previous studie s (I) and underlines the clinical relevance of the concept that upper and lower airways represent an integrated system (2) . Regarding the asthma severity, 30 children had the intermittent form , whereas 38 had persistent. It is to note that most of children (58%) with persistent asthma had moderate severity of symptoms. This finding is partially conflicting with other surveys showing lower percentages for persistent asthma . This might be explained by the concomitant AR . Indeed , it is well known that AR represents an important worsening '" factor for asthma (2) . AR impairs nasal function , mainly concerning nasal obstruction. Oral breathing causes the inhalation of relatively dry and cold air into lower airways that induces hyperreactivity (the mechanism is similar for effort-induced asthma) and bronchial symptom occurrence.
Thirdly, most AR children (88%) are polysensitized. This finding is not surpnsmg as previous studies have highlighted this fact (9) (10) (11) (12) (13) (14) (15) .
Fourth ly, poly sensitization does not appear to be relevant for asthma co-morbidity, and severity of both rhinit is and asthma. This finding is partially conflicting with previous surveys conducted in older AR patients (16) , even though it seems to single out a trend for asthma co-morbidity in children with 6 or more sensitizations. The relatively low number of observed cases and childhood might at least partially justify this conflicting outcome.
In conclusion, this study provides the first evidence concerning the prevalence of IAR and PER in children and the possible association with asthma. PER is the most common form of AR in children, symptoms are frequently moderate-severe, and asthma is present in about half of the children with AR. Therefore, the new ARIA classification and its recommendations should be considered also in childhood. However, it is mandatory that further studies should be addressed to this issue to confirm these findings.
